Crime is a major public health and safety threat. Many studies have suggested that early exposure to child maltreatment increases an individual's risk for persistent serious crime in adulthood. Despite these findings about the connection between child maltreatment and criminal behavior, there is a paucity of empirically-based knowledge about the processes or pathways that link child maltreatment to later involvement in crime. Using a community sample of 337 young adults (ages 18-25) in a U.S. metropolitan area, the present study examined the role of various facets of impulsivity in linking child maltreatment to crime. A series of factor analyses identified three types of crime including property crime, violent crime, and fraud. Structural equation modelings were conducted to examine the associations among childhood maltreatment, four facets of impulsivity, and criminal behavior, controlling for sociodemographic information, family income and psychological symptoms. The present study found that child emotional abuse was indirectly related to property crime and fraud through urgency while a lack of premeditation mediates the relationship between child neglect and property crime. Child physical abuse was directly related to all three types of crime. Personality traits of urgency and lack of premeditation may play a significant role in the maltreatment-crime link. Preventive interventions targeting impulsivity traits such as urgency and a lack of premeditation might have promising impacts in curbing criminal behavior among maltreatment victims.
Introduction
While crime rates have decreased significantly over the past two decades in the United States, crime still represents a serious social problem estimated to cost more than $1 trillion in direct annual loss to society. [1] [2] [3] A large body of research substantiates that early exposure to violence, such as child maltreatment, increases an individual's risk for a variety of health and social problems throughout the lifespan, and is particularly associated with persistent serious crime in young adulthood. [4] [5] [6] [7] [8] [9] [10] This association might arise from a variety of determinants, ranging from genetic, neurobiological, psychological, environmental, and cultural factors. 7, 11 Recent studies examining the etiology of criminal behavior have focused on the role of personality traits in promoting crime. For example, a personality trait of impulsivity, which is often defined as a predisposition toward reacting rapidly or in unplanned ways to internal or external stimuli without proper regard for negative consequences or inherent risks, has been found to be one of the strongest personality-related predictors of crime. [12] [13] [14] [15] [16] Although a high vulnerability of maltreated children to develop impulsive personality has been also widely documented, few studies have examined the specific role of impulsivity in linking childhood maltreatment and crime in later life.
Numerous studies have suggested that childhood maltreatment increases an individual's risk for persistent involvement in crime in adulthood. 8, [17] [18] [19] [20] [21] [22] Several longitudinal studies estimate that maltreated children are 2 to 6 times more likely to develop criminal behavior in young adulthood, than are non-maltreated children. For example, in a well-designed longitudinal study of youth in high-crime areas, Smith and Thornberry (2013) found that child maltreatment was associated with a 2.24-fold (odd ratio) increase in risk for arrest, and with a 1.75-fold increase for general offending and a 2.03-fold increase for violent offending in young adulthood, controlling for adolescent antisocial behavior and socio-demographic characteristics. 23 Similarly, in the Pittsburgh Youth Study, Stouthamer-Loeber and colleagues (2001) found that 77% of the maltreatment victims, compared to 43% of the nonvictims, engaged in adolescent physical fighting, and that child maltreatment related to a 4-fold increase in truancy and running away from home. 4 Further, exploring the link between child maltreatment and criminal behavior over three developmental periods (i.e., adolescence, early adulthood, adulthood) in the National Youth Survey, Fagan (2005) found a strong association between childhood maltreatment and involvement in criminal behavior that continued into adulthood across crime types including index offending and intimate partner violence. 2 Although numerous studies have found a positive relationship between child maltreatment and crime, it is less clear why childhood maltreatment increases an individual's risk for crime. who often lived in volatile and threatening caretaking environments. Therefore, maltreatment victims are more prone to develop impulsive personality traits. 27, 28 Exploring the longitudinal effects of child maltreatment on personality development children, Rogosch and Cicchetti (2004) found that victims of child maltreatment tended to show less adaptive personality traits that might be best described as impulsive, antagonistic, less trustworthy, and highly urgent. 28, 29 A recent study comparing cocaine users with a history of child maltreatment to cocaine users who have never been maltreated, suggests that the most salient group differences were not in intelligence or attention spans, but in impulsivity. 25 In this study, maltreatment was associated with higher levels of impulsivity, controlling for current levels of cocaine use. Therefore, it is possible that maltreatment victims are highly vulnerable to the development and maintenance of criminal behavior because of impulsive personality traits.
Several theories of crime such as Gottfredson and Hirschi's general theory of crime suggest that personality traits of impulsivity are tightly related to all types of criminal behavior, which has been supported by a large body of empirical studies. [12] [13] [14] [30] [31] [32] [33] In the Pathways to Desistance study of 701 adjudicated adolescents, Bechtold and colleagues (2013) found that adolescent impulsivity was associated with criminal behaviors throughout late adolescence and early adulthood. 14 Moreover, impulsivity was identified as a significant predictor for violent crime such as physical fighting, using a weapon, hurting another person, armed robbery, and intimate partner violence. 34 Given the critical role impulsivity plays in involvement in crime, it is not surprising to note that most risk assessment measures for criminal offending are designed to measure impulsivity more than any other constructs. 35 Individuals who suffer from childhood maltreatment and those that are impulsive appear to be at elevated risk for crime. Despite indications that impulsivity might be the core factor underlying the negative effects of child maltreatment on criminal behavior in later life, it has received little attention, particularly with respect to its impact on different types of criminal behavior such as property crime, violent crime, and fraud. We examined the role of impulsivity in linking child maltreatment and criminal behavior, and explored how different impulsivity traits (e.g., non-planning, deliberation, urgency, sensation seeking) are associated with childhood maltreatment and criminal behavior in young adulthood.
Methods

Procedures and participants
The participants were young adults aged 18 to 25. All participants were recruited through advertisements placed in public areas such as bus stops, bulletin boards, and subway stations in a Northeastern metropolitan area. The recruitment advertisements, entitled "Childhood Experiences and Later Development," simply introduced the present study as a "study about childhood, family, and physical and mental health." Those individuals who responded to the advertisement were included in the study if they met the age requirement, and if their health status did not indicate any major medical concerns (e.g., cancer or other life-threatening illness) during the initial interview. Trained interviewers collected data through an hourlong, structured, face-to-face interview in a laboratory. Our sample includes 337 young adults (mean age= 21.7). Written informed consent was obtained from all participants after they were given a full description of the study requirements, risks, and potential benefits. The Institutional Review Board approved all procedures.
Measures Childhood Maltreatment
Childhood maltreatment was assessed using a computer assisted self-interviewing (CASI) method of the Childhood Trauma Questionnaire (CTQ). 36, 37 A CASI has been found to increase endorsement rates of sensitive behaviors such as child maltreatment and crime. 38, 39 The CTQ (25 items) measures four types of child maltreatment including emotional, physical, and sexual abuse, and neglect that occurred prior to age 18, and demonstrated adequate reliability and validity. 37, 40 Using previously established procedures described in empirical studies, severity scores for each maltreatment subtypes were computed. 37, 41 Internal consistencies of the CTQ for the current study are .89 (Cronbach's α) for emotional, .86 for physical, .86 for sexual abuse, and .71 for neglect.
Impulsivity
Impulsivity was measured by the Urgency, Premeditation, Perseverance, and Sensation Seeking (UPPS) Impulsive Behavior Scale. 42 The UPPS measures four characteristics of impulsivity, including urgency (12 items), (lack of) premeditation (11 items), (lack of) perseverance (10 items), and sensation seeking (12 items). Higher UPPS scale scores indicate a more impulsive personality. The UPPS scale has demonstrated adequate reliability and validity. [42] [43] [44] Internal consistencies of the UPPS for the current study are .89 for urgency, .92 for premeditation, .72 for perseverance, and .90 for sensation seeking.
Crime
We used a 13-item crime questionnaire adapted from the National Longitudinal Study of Adolescent Health Study. 45 It measures the respondent's criminal involvement in the past 12 months. Sample items are included in Table 2 , which have a range of response categories from 0 (never) to 3 (5 or more times).
Covariates
Psychological symptoms were measured by the Brief Symptom Inventory 18 (BSI-18). 46 The BSI-18 measures three dimensions of psychological symptoms including somatization, depression, and anxiety, in the past seven days, and computes the BSI Global Severity Index (GSI) score, of which higher scores of the GSI indicate a higher level of overall psychological symptoms. An internal consistency for the current sample was .93. Finally, demographic information, such as age, gender, race/ethnicity, and family income was assessed by using a structured questionnaire.
Data analysis
We performed exploratory factor analysis (EFA) and confirmatory factor analysis (CFA) to examine the measurement structure of the crime measure. The relationships among child maltreatment, impulsivity, and crime were explored by conducting three separate structural equation modelings (SEMs; Figures 1-3 ). Four types of maltreatment along with demographic variables and psychological symptoms were specified to directly affect criminal behavior variables and to indirectly affect them through the mediating variable, impulsivity. The indirect effect of maltreatment on crime, via impulsivity, was examined as the product of the coefficients of these relationships, and the standard errors of the indirect effects were calculated using the delta method. [47] [48] [49] In accordance with previous recommendations, we used the comparative fit index (CFI), root mean square error of approximation (RMSEA), and standardized root mean-square residual (SRMR) as standardized indices of model fit. 50 A model can be considered to fit the data well if CFI > 0.90, RMSEA < 0.06, and SRMR < 0.08. 50, 51 The Mplus 7.0 was used for all analyses using maximum likelihood estimation. 52 Because four cases had missing data on both childhood maltreatment and crime, final analyses included 333 participants.
Results
Measurement Structure of Criminal Behavior
We specified a series of EFA models using the 13 crime-related items to examine the measurement structure of crime. Standardized factor loadings of .50 were used as evidence that an item had a meaningful loading on a construct. We compared the fits of models in which the indicators of crime were specified as measuring from one to four constructs. Initially, two items were dropped due to small factor loadings. Then, using the remaining 11 items, a 3-factor solution in which the indicators of crime are specified as measuring three constructs was compared to a 1-factor and a 2-factor solution. A 4-factor solution did not converge. Compared to a 1-factor (χ2 (65)=755.56, CFI=.63, RMSEA=.18, SRMR=.11) and a 2-factor solutions (χ2 (53)=380.41, CFI=.82, RMSEA=.14, SRMR=.07), a 3-factor solution had better fit (χ2 (42)=212.15, CFI=.91, RMSEA=.11, SRMR=.04). Eigenvalues for the correlation matrix were 5.05 (1-factor), 1.80 (2-factor), 1.41 (3-factor), and 0.89 (4-factor solution). Thus, after conducting CFA of the 3-factor solution, which fit the data well (χ2 (32)=186, CFI=.89, RMSEA=.01, SRMR=.07), a 3-factor model with latent constructs representing property, violent, and fraudulent crime was used in further analyses. Factor loadings for the CFA model and the indicators of each latent construct are presented in Table  2 whereas construct correlations are presented in Table 3 .
Childhood Maltreatment, Impulsivity, and Crime Figure 1 presents the property crime model (χ2=77, df=41, CFI=.97, RMSEA=.05). Among maltreatment subtypes, only physical abuse had a direct significant path to property crime. Emotional abuse had a significant path to urgency and sensation seeking. Physical abuse was associated with sensation seeking whereas neglect had a significant path to sensation seeking, lack of premeditation, and lack of perseverance. Furthermore, out of four types of impulsivity, urgency and lack of premeditation had direct significant paths to property crime. A test of indirect paths found that the mediated effects of emotional abuse on property crime via urgency were significant (β=.07), and that lack of premeditation mediated the association between neglect and property crime (β=.07).
The violent crime model showed reasonable model fit (Figure 2 ; χ2=87, df=41, CFI=.95, RMSEA=.06). Regarding the subtypes of maltreatment, only physical abuse was significantly related to violent crime. Emotional abuse was associated with urgency and sensation seeking whereas physical abuse had a direct significant path to sensation seeking. Furthermore, childhood neglect was related to sensation seeking, lack of premeditation, and lack of perseverance. Finally, impulsivity was not related to violent crime. Figure 3 represents the fraudulent crime model (χ2=16, df=12, CFI=.99, RMSEA=.03). Among all subtypes of maltreatment, physical abuse and sexual abuse had a direct significant path to fraudulent crime. Emotional abuse had a direct significant path to urgency and sensation seeking whereas physical abuse was related to sensation seeking. Neglect was associated with sensation seeking, lack of premeditation, and lack of perseverance. Lastly, out of the four types of impulsivity, urgency had a direct significant path to fraudulent crime. Results for indirect effects also showed that urgency mediated the relationship between emotional abuse and fraud (β=.06).
Discussion
We examined the relationships among childhood maltreatment, impulsivity, and three types of crime. Three main findings emerged. First, regarding the associations among child maltreatment, impulsivity and crime, emotional abuse was associated with urgency which in turn was associated with property crime as well as fraud, even after controlling for demographic and socioeconomic status, and psychological symptoms. Second, lack of premeditation significantly mediated the relationship between child neglect and property crime. Lastly, physical abuse was significantly and directly related to all types of crime.
The impulsive trait of urgency may play a significant role in linking emotional abuse to crime in young adulthood. Urgency mediated the relationship between emotional abuse and two types of crime such as property crime and fraud. According to the UPPS model of impulsivity, urgency represents a tendency to act impulsively in order to alleviate negative emotional states. 42 Individuals who experienced emotional abuse may adversely respond to psychological distress by acting impulsively. The literature suggests that emotional abuse is more strongly related to psychological symptoms (e.g., anxiety, depression), than physical or sexual abuse. [53] [54] [55] [56] Therefore, young adults with a history of childhood emotional abuse may be prone to committing crime in part because they are unlikely to inhibit behavior under the influence of psychological distress. Along the same lines, our findings regarding emotional abuse and property crime, particularly vandalism, could be explained through the development of uncontrollable negative emotionality such as anger and hostility that is built up as a result of emotional abuse and could foster a desire to destroy property. 57 Victims of emotional abuse who have urgent personality traits may be stealing and vandalizing property to release and regulate emotional negativity. However, our findings of the significant association between urgency and crime even after controlling for psychological symptoms also suggest that urgency may have an independent impact on crime among emotional abuse victims regardless of levels of psychological symptoms. Therefore, future studies are warranted to examine the interactive effects of urgency and negative emotionality on crime.
We also found that child neglect was associated with lack of premeditation, which in turn influenced property crime. Since premeditation is the idea that individuals inhibit impulsive responses and delay action in favor of careful thinking and planning, it seems that young individuals who suffer from childhood neglect are likely to act without consideration of future consequences of their actions. 42 There are a number of ways child neglect may influence lack of premeditation. From developmental perspectives, the development of personality traits of premeditation often depends on interactions between attributes of a child and the social environment in which development takes place, such as parents and families. [58] [59] [60] Gottfredson and Hirschi (1990) have argued that self-regulation is primarily a result of parenting practices, including appropriate monitoring, supervision and correction. 12 Child neglect, which is often defined as parental failure to provide a minimum degree of care, includes parental omissions in monitoring, supervising and modeling proper impulse control. 61 Indeed, prior research reports the significant relationship between parenting styles/practices and the development of various individual traits such as self-regulation. [62] [63] [64] [65] [66] [67] [68] [69] [70] [71] For example, De Bellis and his colleagues (2009) found that compared to non-victims of child neglect, neglected children had significantly limited premeditation attributes in early childhood (ages 7 to 8), including attention and planning. 72 Therefore, child neglect might be related to lack of monitoring, modeling and reinforcement of premeditation skills in adolescence, which could manifest in a lack of premeditation in young adulthood.
The literature also suggests that childhood neglect is related to neurological deficits. Several studies have indicated that child neglect is related to altered brain development in regions that are involved in cognitive functioning and planning such as the prefrontal cortex and corpus callosum. [73] [74] [75] [76] This suggests that maltreatment-related structural and functional alterations in the brain may instigate cognitive difficulties in planning and premeditation, which in turn enhances risk for criminal behavior among neglect victims.
In our study, child physical abuse had direct significant paths to all three types of crime. Although there are mixed findings in relation to property crime among victims of physical abuse, previous studies have reported consistent patterns of a relationship between physical abuse and violent crime. 2, 21, 22, [77] [78] [79] [80] [81] [82] [83] The literature also suggests that physical abuse is more likely to relate to violent crime than sexual abuse or neglect. 84 Multiple ways have been suggested in which physical abuse is linked to aggression and violence. Some argue that physical abuse and violence share negative family factors of which explain the association between early exposure to physical abuse and violent crime in later lives whereas others hypothesize that exposure to physical abuse directly relates to violence independent of negative family environment. 81, [85] [86] [87] For example, while its position is not fully supported by some research, the cycle of violence theory assumes that children's experience of physical abuse, particularly by their caregivers, increases their risk of engaging in aggression and violent crime in adulthood because of abusive rearing environment. 84, 88, 89 Hostile and abusive family environments often relate to lacks of family warmth and support, promote deviant socialization, and foster violent coping strategies such as lashing out in anger, being aggressive with others and getting into fights. [90] [91] [92] Using data from the Pittsburgh Youth Study, Stouthamer-Loeber and colleagues (2002) found that family environmental factors were related to maltreatment as well as to persistent violence. 87 However, when family characteristics and environment are controlled, child maltreatment did not relate to persistent violence any longer. 87 In contrast, another study found that exposure to physical abuse was associated with aggression and violence even after controlling for family factors such as family structure, family offending history, and family conflict. 77 In the same study, the association between physical abuse and property crime disappeared when the family factors are controlled. Future research is warranted to examine the complex relationships among adverse family characteristics, exposure to physical abuse and violent crime to identify the independent or combined effects of family environment and physical maltreatment on later development of violent crime.
There are a number of theoretical and policy implications of our findings. First, we found evidence that child maltreatment in the forms of emotional abuse and neglect were related to higher levels of urgency and lower premeditation, which in turn influenced property and fraudulent crimes. Thus, our evidence indicates that the effects of childhood emotional abuse and neglect may be offset by early preventive intervention targeting individual traits and self-regulation processes such as those reflecting urgency and premeditation. For example, a prevention program that targets individual self-regulation processes to avoid rapid and unplanned reaction to internal or external stimuli and to decrease the tendency to act rashly to regulate negative emotion may have crime-reducing impacts as well. Furthermore, a large body of evidence suggests that impulsivity and low self-control may also be influenced by socialization efforts. For example, Hay and Forrest (2006) examined self-reported parenting techniques and self-control of the child from age 7 to 15. 70 Although finding substantial stability in self-reported self-control over time, they found that changes in parenting techniques significantly influenced changes in a child's self-control capability over time. They conclude that when the quality of parental socialization and interactions increase, so does self-control of the child. This suggests that later socialization experiences with conventional others as well as preventive interventions may also impact the development of urgency and premeditation. Our results also suggest some levels of specificity in the effects of maltreatment subtypes on impulsivity subtraits as well as criminal behavior. Specific forms of child maltreatment were significantly associated with various forms of impulsivity traits, as well as criminal offending. This suggests that greater specificity and precision in identifying specific forms of maltreatment would benefit the identification and assessment of the best suitable treatment programs for victims of childhood abuse and neglect.
Study limitations and strengths
The current study had several limitations and strengths. First, involvement in criminal behavior came from young adult self-reports, which are subject to social desirability bias. Furthermore, given that we used a retrospective self-report of child maltreatment, it is possible that participants may have had trouble recalling their past histories of maltreatment. A few studies examining convergent validity of retrospective childhood maltreatment reports have concluded that when research participants report childhood maltreatment, their selfreports are relatively concordant with official records (e.g., court records) and reports from other informants (e.g., siblings, parents). 93 In a recent longitudinal study, Everson and colleagues (2008) also found that adolescent self-reports of child maltreatment surpassed child protective services determinations of child maltreatment in predicting psychopathological symptoms. 94 Second, it is also important to acknowledge that other factors besides child maltreatment may have influenced criminal behavior in young adulthood, including substance abuse, genetics, parental substance abuse and criminal histories which have been shown to influence criminal offending. 78, [95] [96] [97] Third, since we used a non-probability convenient sample from one urban setting, we have no way of determining its representativeness. However, as presented in Table 1 , the prevalence of different forms of child maltreatment among our sample is highly comparable to the child maltreatment statistics reported by both the federal government and studies using population-based probability samples. 98, 99 Finally, although life-course criminology studies underscore the importance of examining processes within adverse childhood experiences such as child maltreatment, our measure of child maltreatment only assess the severity of maltreatment. 5, 100, 101 Therefore, future studies need to examine the effects of the totality of a child's maltreatment experience on the development of criminal behavior and to include other maltreatment-event characteristics such as developmental timing of abuse and neglect, and chronicity of maltreatment experiences. Finally, the present study is limited by its use of a cross-sectional design, which does not provide any insight into temporal ordering among child maltreatment, impulsivity, and criminal behavior. Although we found that emotional abuse was related to property and fraud-based crime through urgency, involvement in criminal behavior during adolescence might promote urgent and unplanning personality traits. Therefore, impulsivity might be the negative outcome of chronic involvement in crime as well as the predictor of it.
Conclusion
Impulsivity is an important personality trait that influences delinquency and criminal involvement in young adulthood. The present study examined the complex pathways from childhood maltreatment to impulsivity, and from impulsivity to crime. We also explored how distinct forms of impulsivity relate to different types of criminal behavior in young adulthood. Our results indicate that urgency and lack of premeditation play important roles in the maltreatment-crime link, and should be included in crime prevention and intervention programs serving young adult victims of childhood maltreatment.
Highlights
•
Childhood maltreatment increases the risk for later involvement in crime.
• Few studies have explored the pathways from child maltreatment to crime.
• We examined the role of impulsivity in the child maltreatment to crime link.
• Impulsivity played a significant role in linking child maltreatment to crime. Table 3 Correlations of study variables (Past to Present survey, 2013, United States). 
